SI 

m 



SER. NO: 09/893,065 
NVENTOR: WALTER V. DIXON, 

OCKET NO: RD-27,478 
ATTORNEY: DAVID C. GOLDMAN 

ATT Y. TELEPHONE: (518)387-5927 




1/13 



RAW IMAGES 



OFFSET OR 
DARK IMAGES 



OFFSET CORRECTION 



OFFSET 
CORRECTED 
IMAGE 



GAIN 
INTEGER 




110 




LEVEL ADJUSTMENT 
(SATURATION ARITHMETIC) 




100 A 




120 



GAIN 
CORRECTED 
IMAGE 



WINDOW 




LEVEL 



WINDOW ADJUSTMENT 




130 



140 



OUTPUT IMAGE 




PACK LOW BYTE 
(SATURATION) 
64 BIT REGISTER 



j 100D 

I * 1 « 1 1 IMl 1 ' » t 1 ■ 



100C 



100B 



SER. NO: 09/893,065 
INVENTOR: WALTER V. DIXON, 

OCKET NO: RD-27,478 
ATTORNEY: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 



2/13 




Yes 



I 

Acquire Image 
202 



Apply Offset,Gain, 
Window Level, 
Write result to 
display 204 



T 

Fix bad Pixels and 
update display 206 





Wait for vertical 
blanking 208 







Fig. 2 



b 

A' 



SER. NO: 
INVENTOR: 

OCKET NO: 
ATTORNEY: 



09/893,065 

WALTER V. DIXON, 
RD-27,478 

DAVID C. GOLDMAN 




ATTY. TELEPHONE: (518)387-5927 



Fig. 3 



3/13 



Begin ^ 



1 



Pixels remaining: 
Innage Size 302 




Process 1st 
4 pixels 306 



1 



Process 2nd 
4 pixels 308 



1 



Pack results into 
64 bit register 310 






Write Is 
to displav 

3: 


t 8 pixels 
f nnemory 
12 



Yes 




Done 
305 




Process 3rd 
4 pixels 314 



Process 4th 
4 pixels 3Y6 



Pack results into 
64 bit register 318 



1 



Write 2nd 8 pixels 
to display memory 
320 



Pixels remaining= 
Pixels remaining-16 




SER. NO: 09/893,065 
INVENTOR: WALTER V. DIXg|^T AL 

DOCKET NO: RD-27,478 
ATTORNEY: DAVID C. GOLD] 

ATTY. TELEPHONE: (518) 387-5927 



( ^egin 1st 4 pixels^ 



t1 =t2 = t3 = 
max(raw[i,j]- 
offset[i,j].0) 



t4 = 

low_16_bits(gain 
magnitude[ij]*t1)) 



I 



t5 = 

low_16_bits(gain 
fraclion[ij]*t2) 



I 



t6 = 

high_16_bits(gain 
magnitude[i,j]*t3) 




t8 = t6>0 



I 



t9 = t7ort8 



t10 = 
Oxffffffffffffffff 
= = t9 



t1 1 = max(t9 -window 
base, 0) 



4/13 



t12 = t11 « 
WindowWidth 






t13 = t12ort10 






t14=t 
OxOOffOC 


13 and 
)ffOOffOOff 



Done 1 St 4 



pixels^^ 



Fig. 4 



A ' 



SER. NO: 09/893,065 

NVENTOR: WALTER V. DIXON, 

OCKET NO: RD-27,478 

ATTORNEY: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 




( ^egin 2nd 4 pixej^ ^ 



t1 =t2 = t3 = 
max(raw[ij]- 
offset[ij],0) 



t4 = 

lowJ6_bits(gain 
magnitude[ij]*t1) 



I 



t5 = 

low_16_bits(gain 
fraction[i,j]*t2) 



I 



t6 = 

highJ6_bits{gain 
magnitude[ij]*t3) 



t7 = 
min(Oxffff, 
t4+t5) 



I 



t8 = t6 > 0 



I 



t9 = t7 or t8 



t10 = 
Oxffffffffffffffff 
= = t9 



t1 1 = max(t9 - 
window base, 0) 



5/13 



t12 = t11 « 
V\findowWidth 






t13 = t12ort10 






t15=t 
OxOOffOC 


13 and 
)ffOOffOOff 



C5 



Done 2nd 4 



pixels^ 



Fig. 5 



SER. NO: 09/893,065 
^faNTOR: WALTER V. DIXON, ET 

^BEkET NO: RD-27,478 
^TORNEY: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 

6/13 




C Begin Gain 
Computations 

Compute gain 
(floating point) 
602 

\ 

Convert gain to 
binary fixed point 
(magnitude + fraction) 
604 



CDone Gain 
Computations 





Fig. 6 




SER. NO: 
INVENTOR: 
DOCKET NO: 
ATTORNEY: 



09/893,065 

WALTER V. DIXON, 
RD-27,478 

DAVID C. GOLDMAN 




ATTY. TELEPHONE: (518)387-5927 



7/13 



r : 5 




Raw Image 




Gain Fraction 



id 


Level 




id 


Window - 



id 


Offset Image 








Gain Integer 





Output Image 




Bad Pixel Map 




Final Image 



Fig. 7 



SER NO 09/893,065 

VENTOR: WALTER V. DIXON, ET 

' CKET NO: RD-27,478 
TORNEY: DAVID C. GOLDMAN 

ATTY TELEPHONE: (518)387-5927 




8/13 




Raw Image 



Gain Fraction 




id 


Offset Image 







Gain Integer 




1 




id 


Level V 




id 


Window — . 



Bad Pixel Map 

ZD 



1 



id 



Cardiac /Fluor-rad 
processing 




1 



Final Image 



NO: 
ITOR: 
■T NO: 
ATTORNEY: 




09/893,065 

WALTER V. DIXON, ET AL 
RD-27,478 

DAVID C. GOLD\4AN 




ATTY. TELEPHONE: (518)387-5927 




SER. NO: 09/893,065 



f^ENTOR: WALTER V. DIXON, ET ^^^^ 

bKET NO: RD-27,478 
rORNEY: DAVID C. GOLDN4AN 



ATTY. TELEPHONE: (518) 387-5927 




SER. NO: 09/893,065 

y*fcNfTOR: WALTER V. DIXON, ET A 

^HlET NO: RD-27,478 

AWr)RNEY: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 



11/13 





SER. NO: 09/893,065 
INVENTOR: WALTER V. DIXON 

DOCKET NO: RD-27,478 
ATTORNEY: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 



Constant Data 



12/13 



Offset 0..15 



Gain Integer 0..15 



Gain Fraction 0..15 



Offset 16..31 



Gain Integer 16-31 

L 



Gain Fraction 16-31 



Fig. 13 



= ; » 



: 3 1 
-•9 - 



SER. NO: 09/893,065 
NVENTOR: WALTER V. DIXON 

OCKET NO: RD-27,478 
TTORNE Y: DAVID C. GOLDMAN 

ATTY. TELEPHONE: (518)387-5927 




Bad Pixel #1 
Row 



Bad Pixel #1 
Column 



Replacement 
Count #1 



Replacement 
Locations 



Bad Pixel m 
Row 



Bad Pixel m 
Column 



Replacement 
Count m 



Replacement 
Locations 



13/13 



Specifies bad pixel location 



Number of pixels in replace-ment 
computation {=n) 



Replacement 
Row #1 



Replacement 
Column #1 



Replacement 
Row n 



Replacement 
Column n 



Specifies bad pixel location 



Number of pixels in replace-ment 
computation (=k) 



Replacement 
Row#1 



Replacement 
Column #1 



Replacement 
Row k 



Replacement 
Column k 



